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Abstract: With the development of smart grids, power line communication (PLC) faces challenges such as surging
service data and increasing transmission rates, making high-precision channel estimation crucial for enhancing com-
munication performance. Traditional compressed sensing methods rely on discretized dictionaries, which suffer from
basis mismatch issues that limit multipath delay resolution. Addressing the significant multipath effects characteristic
of power line channels, a continuous-domain sparse recovery framework for channel estimation was proposed. Lever-
aging the uniform spacing of subcarrier frequencies in orthogonal frequency division multiplexing (OFDM) systems,

the framework mapped multipath delays into a frequency-domain response with a Vandermonde matrix structure,
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achieving sparse representation. The atomic norm minimization (ANM) algorithm was employed to solve the problem

in the continuous parameter space, avoiding discrete grid errors and significantly improving delay resolution. Com-

bined with the exponential decay characteristic of power line channels, the multipath weights were derived analyti-

cally through frequency-domain attenuation factors, enabling closed-form reconstruction of the channel response.

Simulations demonstrate that the proposed method achieves super-resolution performance in delay resolution, show-

ing significant advantages over algorithms such as orthogonal matching pursuit (OMP).

Key words: PLC , channel estimation, ANM, Vandermonde structure, super-resolution estimation
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